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ABSTRACT 

This study outlines some considerations for an 
economic model of the scientific journal market* The model provides 
an explanation of journal market structure and the dynamics of market 
behavior, as well^ as a description of journal market development, \^ 
Three types of periodicals . are discussed: (1) primary, archival 
journals serving a current awareness function; (2) secondary journals 
abstracting and indexing primary ' literature; and (3) tertiary 
journals reviewing literature /to evaluate the current state of 
knowledge. The organization of the primary journal market and the 
relationships of the participants aj:e discussed* Thfe cumulative 
nature of scientific research increases demand for« scientific 
journals, as research builds on previous findings* Journals need 
financial subsidies from volunteer services and foundation and , 
government grants. The criteria used to judge journals* performance 
are consumer satisfaction, allocative^-^ff iciency and innovative 
efficiency. A journal's functions ar^^utlinedx recorJiTngO^ 
information, disseminating inf orma^tlon, and adding to the presjiige 
and recognition of scientists- Demand f orv^<mr;;nals derives from the 
suppliers of manuscripts, indiyi^uals^j^^Mifraries and bibliographic 
services.. The supply of journals d^pefids on production , costs, which 
are analyzed in detail. Factors-^^pecific to lan^guage science journals 
are discussed. The LINCS prbgfam and the ''Linguistic Bibliography** 
are noted as factors in information dissemirhatio^* Institutional 
cooperation in publishing would yield great s^^j^tific and economic 
benefits- (CHK) 
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1, INTRODUCTIOK 



The purpose o£ this study Is to outline some- of the considerations for 
aa econoniLC model o£ the scientLfic journal market. The nodel as 
an oiplanatLon of journal market structure and the dynaaics of r^arkeL 
behaviort as well as a description of journal market developne::::^. Xhe 
conccpLual framework is prelitnlr.ary in nature, and highly sirrjpliiied, 
but it provides a basis for future work in the. area o£ jo^urnal econoriics. 
Also derived from the framework is *the effect of market growth upon the 
costs of bibliographic services - 

<.Tne basic terms and concepts used here must be defined and explained. 
The marke t is essentially the groupi^hg of producers and consua:ers 
or mi:< of participant^ which determines the level of producrion and 
purchase of journals. Demand refers to the quantity of journals pur- 
chased at different prices. The derivation of demand involves a 
cotabination of the potential journal consumer's needs with his desire 
and abi^lity to pay for the journal. Supply refers to the number of 
copies of a journal available at a given price, which is in turn deter- 
mined by the technology available and the. goals and revenue sources of 
the publisher. Financial Viability encompasses the feasibility of a 
particular journal or an entire journal system^s continued existence* 

Before cmployinTg these concepts in a characterization of the journal 
market) it may be useful to differentiate the kinds of journals avail- 
able. Three types of periodical's are. identified on the basis of infor- 
mation content: 

(1) Primary - journals which are archival in nature but also ' 
serve, a current awareness function* 

(2) Secondary - journals which absjfract and index articles 
appearing in. the prirr^ry literature* 

(3) Tertiar y - journals which review literature to evaluate 
the current state of knowledge for those who do not have 
sufficient time to keep oip with the rapid growth of the 
literature . ■ 

Each type of journal has Its own specific problems but the ijnodel is 
general enough to include them; however^ for the^sake of simplicity of 
discussion and illustration, the focus of attention throughout the te^zt 
is jthe primary journal market* 



2. THE PRDtARY JOURNAL MARKET: CENTRAL CHARACTERISTICS ^ 

The organizational elements of the primary journal market tnay be 
arranged in three categories; participants, inducements, and con- 
tributions.^ The chart below rt-cicates the relationships among these 
elements : 

^ 6 . ^ 



Orzanizauiw^:^, o£ chti rrii;^aL"v Joiirnnl ^larket 



3* Hcirors 

4* Publis'^ers/ 

Acn:ir.istrators 

5* Printers 



Induccntentis 

Prestige , feedback 

In£ormatian-coQ::cn t 
o£ journals 

Prestige and7or " 
* Salaries 

Prestige or Profit 



^ Payments 



Coritributionfi 



Artie les 



Revenue 



Screening. 



Organisation, risk- 
bearing 

Manufacture of Journals 



Whe: 



thij izarket' is 'in equilibrium, there is no tendency for the partici- 
pants t3 disturb the nuiaber of journals their c*" rculationi or their 
financial viability. Participants are just able to generate the in- 
ducer.er.:s necessary to keep the various contributions stable* The 
situati:^:^. Is not static, however, and the dynamics o£ scientific 
resea^rcr. cause disequilibriums* Fo]& example, unless the number o£ 
publishiu pages increases*"wi th an increase in the number of author- 
partic Ipaats , there is pressure for the establishmentgOf new publi- 
catio:i outlets. _ Similarly, as the number of subscribers (who may also 
be auch^rs) rises, they desire and are able^^to support more speciallz^sd 
journals* Subseqijent sections of this stidy examine some of the 6iL 
equilli^rating factors which innuffence the organization of the journal 
market.^ 



2*1. Fur>c tional^^P^elatioaships 



Before 1 1 lustra ciEtig the functional relationships iri the journal market, 
two characteristics ofe scientific information should %e^ noted; these 
are izajor determinants of the evolution of the journal network: 



(I) 



(2) 



Scientific infonna'tion builds upon past research and thus 
is^ cumulative in nature. 

Scientific information is expensive to produce but rela- 
tively ineecpensive to reproduce, 



Xhe cuizulative ij^ture of scientific information influences demand for 
journals since past i^search serves as an input into the production of ^ 
new scientific infort:tation. Tlje supply of published articles reflects 
the seco;id characteristic of scientific information; the costs of 
preparing the input are large relative to the costs of rj^p^oducing ' * 
copies of that input- The fixed or first-qppy costs cover the screening 
of articles and the production o£ the first copy of the manuscript as well. 



Hence , the tuo charac tciris tics a t£ec t: the demand for and the supply 
of joutnalfi wi::hln ar*y dlsciplLne** Wichouc dissecnination , fellow 
sciontiscs cannot: build on past research. Without screening, chos^ 
ucilizing; resc^^-rch results might be inundated by vast anounts of 
unevaluatcd i nforrnatioa; the high fixed costs of publishing necessi- 
tate the careful screening of articles, which imposes additional 
prorun costs. Awcir^ness of these characteristics of scientific 
information is essential for ah understanding of journal market 
evolution-, the characteristics also affect the market relationships 
diagrammed in Figure 1^ , " 

Information on current technology is available but it is quite clear 
that computer technology may rapidly change the whole area of pro- 
duction capability and cost* For now, the components of technology 
under consideration include (1) the editorial ^services , (2) the 
adcninis tra tive services, and (3) the printing services. 

Keeds. are the desires for tnformation on particular subjects or 
research ^techniques . The desired produtt may dr exists 
In the absence of information the need may be.grea,t, but even with 
the apparent availability of relevaft>t information, needs may still be 
unmet due to dissemination time lags cr prohibitive acquisition costs* 
It is in the" context. of money exchange that needs make themselves 
apparent as demand. There is no evidence for .evaluating an Information 
product until consumers indicate the maximum price they are willing to 
pay for that information. Thus, needs may be viewed as unexpressed 
demand* The level of need is influenced by (1) the number^of potential 
sub^scriber^^ , and authors , (2) the possible use of information , and 
(3f^ the effectiveness of substitutes for primary journals. Substi- 
tutes nay include informal seminars, conferences, and preprint services. 

The Institutional Arrangeaents ref lec t the role of libraries, societies, 
universities ^ government agencies, and commercial firms in providing 
funds necessary to help k^iep a journal "financially viable. Journals 
often require revenues in addition to- those generated by subscriptions 
and adveffising to offset the high fixgd cost of publishing; the deficit 
may be relieved by institutional grants*^ Much non-profit institutional 
backing involves volunteer I^bor; but as organizations grow, full-time 
professionals oay be necessary and this increases the financial burdens 
of journal publication* 

Libraries recognize that they service many readers and potential sub- 
scribers, and are often willing to pay more for issues tha^; individuals 
or netnbers'of scientific societies; for some journals, the majority of * 
subscribers consists of libraries* Societies volunteer labor, .mdstly 
in the form of editorial'' services , and often set membership dues to ^, 
include sublx;ription fees* Universities provide overhead- type facil- ' 
ities and administrative skills when they sponsor journals* Government 
grants to societies and Sther organizations of^en are aimed at im- 
proving communication networks* For example, the National Science 

* 
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Figure 1 



Foundatibr^has supported developmental i^ork in many disciplines* 
Finally, coTomerciaL firms fill gaps tn the liter^aXur^ by selecting 
products useful to researchers, and practitioners* By definition, 
their role involves innovation and' risk bearing, without explicit 
subsidization by other' groups* . 

Given tlie technology of producl,ng journals , T:osts can be, derived 
(this is done'in a< later section)'*/ If the revenues gerjer^ted by 
demand do not offset the costs ,''and the jjlack- is not taken lip by th^ 
institutional arrangements', then financial viability is tlireatcned 
and alternatives m^st be explored* For example, different production 
techniques may be developed to reduce the high fixed cost of type* 
setting, or page charges to the sponsors of research may be required 
before articles are accepted for publication, ^ 

The ele^ments in" Figure I are mutually jconditioning; one-way causation 
is the exception rather than the rule*" For example, disciplinary 
needs may bring about institutional arrangements to meet the needs* " 
Initially the needs were not expressed as effective demand sCnce ,the 
product did not exist no monetary exchange could take plac^\ 
Similarly, institutions may influence perceived needs if they find 
that the ava£lable technology permits the. Introduction of nev products 
Institutions Interact with needs and technology in determining market 
equilibrium* The evaluation of that equilibrium should reflect how. 
well Institutions have been able to meet those needs with the avail- 
able technology* * - . - ! . . 

2,2* Standards of Perfontiance , ^ ' , , ' 

Several criteria should be used to judge performance of the^ producers 
in a journal market* One criterion is the amount of consumer satis- 

^faction, or dissati^factior^, .displayed for a journal product; the _ 
amount of satisfaction is responsive to pricing policies', content 

'(the .degree of specialization and selective screening of articles), - 
the size of the journal, and frequency of publication* Consuoier 
satisfaption is manifested both^rthrough demand (expressed need) and 
influence -exerted through institutional arrangements, ^ ' 

Another digiension of market performance is the allocative efficiency 
witli which the various inputs are combined* In a fragmented^market, 
there' may be little incentive to use the latest technology, either 
because of scale requirements, constraints on the mix of productive 
Inputs, or managerial inefficiency* 'In analyzing. performance , 
administrative^'procedures and personnel can be judged for efficiency 
of operation; printing and distribution can be evaluated to see if 
least-cQst methods ate being^ emp^loyed; and pricing policies can be 
examined to see if any potential purchasers .are being excluded through 
^high prices* ' 



* ■ ■ ' - ^ . 

Innovative efficiency is the dynamic dimension *of perforniance evalu*- 
ation* Over'^a period of time ^ produceps adopt new techniques^ develop 
new products^ and expand into now marKets. The lag$ irf^sing new 
technologies^ in matching products .to consumer tastes^^ and in identifying 
nev markets all reflect how the institutions are performing over a period 
of time . * ' ^ ' * , 

3. FUNCTIONS OF A JOURNAL ' ^ . ' ■/ 

Primary journals s^rve simultaneously as a medium for^^nno^ncing new - 
knowledge, for storing tested results, and fQr estabi^ishing reputatipns^ 
in science* The screening p^rocess de^termines how weZl the alerting, 
reference, and recognition functions are perfprmed. Screening is j 
essentially a matter of forcing the thr.ee functions to meet standards 
set by the profession* ^ - 

3*1* RecordJ^ng Inform^JtiQn - 

Journals serve as a- public archive for obtaining references to past V 
res^earch* Acticl^s must meet standards of accuracy and scientific ' 
ffign^icance' to become part ist the scientific record* Hence, screening 
partly determines the extent to which scientists find back issues useful 
for literature searches or ideas. 'This in turn affeqt^s how the public 
benefljts fron^the original processing, recording, and storing of reference 
material*- Ar'ticles in this file of screened 'research are cited to vali- 
date the Claims of scientists; thei^r research is then embedded in the 
pre-existirllg consensus* Formal publication marks the beginning of the 
period of criti.cal study and testing; if the woric proves- to be valid and 
useful, it'ffiay make its appearan(^e In textbooks . tentative research^ 
results are 'thus transformed into what we call scientific knowledge. 

■> ^ 

A further aspect of this function is the use of the journal for estab-' 
lishing^^priority* Merton^ indicates that this is an important element 
for motivating research* Journals have served this role since their 
inception.^ . . . ' 

3,2* ^Disseminating Information * , , 



Individuals subscribe to journals" for current InformatiiDn as well as .for 
reference purposes. The announcement or alerting aspect serves the 
interests of both authors.a'nd readers* Since scientists write to stake 
claims and formally register discoveries, prompt publication. is important 
for the establishment of pridrity* Scientists .tend to read to catch 
hints of related works; even tentative results can provide clues for 
further research* Besides stimulating further work, rapid dissemination 
prevents duplication o£ research* Effective announcement affects the 
efficiency of resources going into research* For example, it has been 
resdimated that .0.9 i^ercent of research expenditures in Britain in 1962 
uas wasted because of some overlap between work in progress or already 
completed and published*^ * . * ' 
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Ths delays resulting frion tinderstafflng, which characterize the present 
screcrftinS process* conHict with the cffectlije performance of the dis- 
sonination function of aburnals. This situation has led txr the ^ ^ 
Gstablishr?.ent of **letters*' journals in physics and chemistry .which 
by- pass the usual c^ttoiiial and referecing delays,. Such specialized 
journals have appeared because' of expanded markets and changed' research 
habi ts , 

Rapid disser.ination jourhals, along with preprints and technical reports, 
generally keep those working on the research frontier up to date with 
each others' work, , However, early announcement publications which have 
a minimum of editorial control are not substitues for fully screened," ' 
fornal pres,onta tions of rjesearch results* Also, the 'pressure for early 
announcement to establtshj priority may conflict with the goal of accurate 
presentatipns. 

The two functions discussed above provide a decRai^d*pull explanation for 
the evolution of the journal market* The articles and reviews are 
valued for their information content, whether obtained from current 
scanning, retrospective sqarchirig, or browsing* Current expenditures 
by individuals and instituitions reflect the expected information content 
of the available journals. A supply**push explan^t^lon of the journal 
market 15 derived from the third broad fi^ctior/of journals in the 
profess ioniiV advancement system/ 

3.3-: Conveying Prestige and Recognition" 

Institutions use. publications as a visible means for ranking sci^ntist^j-^ 
scientists^ in turn, gain recognition from their p^ers throu^^ the 
dissemination of their research results* Herschman has d,escrlbed the 
recognition gained from publication as 

f 

6ur reassurance ■ that our life's work is -meaningful as 
judged by Ourselves and by our peers, » This recognition, 
taken^ together with our need to believe that our intellectual 
effort was" original priority, has been formally validated, 
and is puVllcally known as our own dissemination, is the 
social mechanism by which the community encourages us to 
be sciejitists;^\-^^ ■ ' 

The Tole of journaTs" In the academic advancement system results in 
■ built-in pressure to publish";' Yet unconstrained publication runs . * 
counter to tKe," func tlQn. of providing scientific authenticity for the 
disciplines* files* TJre function of .providing Indices of research 
excellence for rewarding and *advanc^ng scientists Is also thwarted 
by veak screening* In^fafct, this uncritical screening may be detri- — 
"mental to the ^ev^lbptnent- of a dis9ipline, J* von Neumann noted that 

there is grave daitger'thjt the^ subject will develop * ^ 

along the' line of least resistance, that th^ stream so 
far from its source jJill separate into a multitude of ^ 



insignif Lcant br;inches, anii-that the discipline will become 
a cis:>rg£inized .ipass of details and con^plejci ties / In other 
Azores, at a gt>at distance from its er.pirical source, or 
after rr.uch abstract inbreeding, a mathematical subject is 

tme ii 



ir. car.ger of degeneration* At 



Lnceotion the style is 



us; 



classical; when it shows signs of becoming baroque^ 



theri the danger sigpal is up 

The n*ed is clear for survey and review articles which distill the 
vast arount of fragmented research. Tbe , present:>reward system does 
not r,3tLvate authors to produce such syntheses* FurtHermorej journal 
editors -Jiy be incorrect in deciding what research is neither faddish 
nor sterile, 

4.. LH-IKV-D FOR JOUR^LS 

The discussion of the three basic functions of journals indicates that 
jourr-als are desired for more than their information content* Since 
journals are social institutions » any Consideration 6f demand that 
focuses only on economic factbrs "would be inade<jiiate . 



4-l» Ser^nd by the Suppliers of Manuscripts 



The pressure fcPr the entry of new journals conies fron several sources* 
If there ife a clear gap in the literature published by current pub- 
lishers^ authors and users of such inforcaation may press for the 
fomaticn of a journal to meet . their needs* Alternatively, all the 
articles on a topic may be published (zero rejection rate), but they 
may be scattered throughout the literature* The specialization and 
coverage provided by the new journal would meet the needs of researchers 
^nd thiis find a ready market* Both types of entry inay be efficient** 

A more questionable source of entry is from the authors who are^unable 
to publish in the present set of journals* That is, an excess supply 
of ^bah^^cripts results in entry* If the new journal was of demon- 
strably lover quality than others, its circulation should reflect 'tlfie 
limited 4?^ rket* However, quality is not the only screen imposed by 
th^ editors (which is an imperfect screen, at besb> given the element 
of uncertainty in any piece of research)* Publication lags also arise 
ih^a field^.and the resultant delays cause some pressure -from authors 
for nev journals with reduced lags* If such lags do not Vdecrease the 
value 02 journals to subscribers, authors - rather than subscribers 
should bear the. cost of reducing those lags* A by*product of pressure 
to reduce lags is high quality articles being "spread-out" . over the 
journal space* The result is a reduction of coverage by ^ the estab* 
lished journals, and perhaps, a.^^ecrease in "the growth rate of demand^^ 
Furthei^ore , bibliographic sendees are forced to expand their coverage; 
such e:;?ansion can be costly, compared to the number, of articles identi** 
fied -by che service* * 



— 
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In Hagstrom's viev the foliation of scientific periodicals is .also a 
^critical step in the differentiation of new disciplines^.^ Thus, a 
researcher 1*t a field which Is broadening its scope may even cease 
to icJentify with the traditional discipline: "Only when a periodical 
is established that is devoted to a field with its own distinct goals 
ar.d standards vill it be possible for him to conceive of himself as a ^ 
new kind of specialist; only then will it be possible for a self- 
conscious corjiiiinity of specialists to arise/' Entrants into a field 
bring about a high density of research activity; this, in t;Lirn, results 
in a counteracting tendency to disperse ov^r a wide range of problems* 
l^'hen such dispersal results in the isolation of a particular group 
with identifiable interests, a new society (and journal) may emerge. 

The achieverr.ent of a critical mass of subscribers and authors is not 
an unrnixed blessing, hovev&r* The secondary_services must expand to 
include this new group* Otdier primary journals are also affected to 
the extent that they cannotVitpect to expand their subscriptions at 
the, previous rate* The sa^e market is now being divided up among 
ciore journals- 

The evolution , of the journal network is reflected in the packaging 
of screened articles. Just as editors and referees can exert control ^ 
over the quality of articles appearing in individual journaLs but not 
in the literature as a whole, they determine individual packages but 
not the underlying partitioning of to'pic$ within the system* Given 
the possibility of entry, the specialization of a journal, but not its 
coverage, can be controlled by its editor. Concepts analogous to those 
used in the census classification of industries can be applied to the 
journal rrarliet to illustrate this point* If a journal publishes twenty 
articles, ten of which are on Topic i, its speci^tlization ratio with 
respect to that topic is .50* If forty i articles of homogeneous 
quality appeared in the literature during that year, the journal would 
have a coverage of .25 for that topic* However, if entry occurs and 
the new jourr^al publishes the twenty i articles ranking just below the 
accepted forty, the coverage of the original journal drops. Even if 
the articles were given half*value to make them (qualitatively) com-, 
parable to the top forty, the coverage would slip to .20* 

Such an-eypnt in the evolution -of a market i^ difficult to evaluate* - 
By specializing, the hew journaT could become the. focus of work done 
by researchers in a discipline,, or those at the juncture of several ^ 
disciplines* With less scattering of articles, the researcher should 
find it easier to keep abreast of developments* Over time, this 
improvement in the accessibility of high quality research may be re- 
flected in higher (redefined) spe<!ialization and coverage ratios* 

k precise characterization of these concepts is seen tn the matrix 
below, where Aij is the r'Jmber of articles on topic i appearing in 
journal j (with Aij often equal to .zero): ^ 



journal 1 



journal ^ J 



topic 1 



topic K 







AU 


A21 




A2J 














% 




% 















K 
Z 

i=l 



J 
Z A 



Kj 



= A 



Here, there are J journals and K topics. Two suranations provide examples 
of hbw the specialization and coverage ratios are derived. A^^^ is the 
total nuraber of articles on topic K and k^^ is the total number of 
articles in journal J. The entry of a new journal causes the addition 
of ar.oi:her colucm and thus affects the coverage of the other journals where 

(1) Cij = = coverage of topic i by journal j, and 



(2) 



Sij = ^ii = specialization in topic i by journal j. 



A-^j 



The problerss facing bibliographic services beco:ne clear when one considers 
that: each year a new and larger matrix of articles is added to the past 
TP.atrices • 

Future studies of the journal network in Language Sciences will examine 
the specialization. and coverage of core journals. Other disciplines, 
such as Physics, already have collected such statj-stics and have 
analyzed them in terms of the needs of the scientists in that discipline. 
Another way of evaluating the dispersion of articles is through the use 
of citation analysis. Current studies of the Language Sciences indicate 
a substantial dispersion of citations, which implies that secondary 
services should stress coverage rather than speed of announcement. 
The average age of the cited articles is several years older than in 
fields such as chemistry and physics which are changing quite rapidly. 
Given a limited" anount of resources to be devoted to secondary coverage, 
the trade-off between speed and comprehensiveness of coverage is heavily 
in favor of the latter. One'problem with these conclusions is that 
the authors were operating under the present systea, so there are no 
data on how they laLght cite recent articles or those from near-by 
disciplines if^ the secondary services were , improved. This is an area 
where experimentation, mus t* continue . , _ 
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4.2, Dern^and bv Individuals a'd Libraries 



Even e>;per.di^u: 
of inforr^^tiOTi 
decision, Tae 
inercia rather 
econcriic cocel 
demaridec) of or 

specializatioTv 

research pages 

these sazie var; 



es for journals that are justified strictly in terries 
cor.tent cannot be considered a completely economic 
cerar^d of insilt*jrional subscribers may reflect, 
rhan any conscious niaximizing decision* However, an 
of de^:iand voulc relate the circulation (quantity 
Le journal (q^) to price (p^), to the degree of 

of the journal (s^) , its coverage (c^), the nuriber of 

(x^), the quality of the screening process (2^), snd 

ables for related journals ; 



Pi .P 



l'^2' • ** 



» * * * ) 



This is a very coniplex forr^ulation, since it contains the infoxeiation 
on the array of substitutes as wall as the particular journal* Holding 
all othar variables constant, a linear demand curve might be postulated: 

Ai 



^p=A-bq 



entry of a 
substitute 




quantity 




increase in 
pages <Xi) 



quantity 



The linear denand curve is rather simplistic, but it illustrates how 
the size of the potential markat (N subscribers at a zero price) 
affects sales; for example, entry will shift the curve in» ■ Furth^more, 
an increase in the value of the information (either through an increase 
In X or z) expands sales. More complicated functional foms could be ■ 
developed, but these diagrac:s should serve to illustrate how an econo- 
mist r:ight view the problem of 6$mand* 

Some progress has been made on applying statistical^analysis to the 
analytical frariework described above* Demand parameters have been 
estiniated with circulation as a function of price, pages, the size ojf 
the. niarket,.and quality variables* Estimates for^single journals over 
time are found in studies by 3erg'^ and Barzel^^ Berg 's results Indi- 
cate that library circulation is very unresponsive to price, but fairly 
responsive to increases in pages published* Individual subscriptions 



11- 



16 



are not quite as unresponsive to price, but they are not too responsive 
to changes in the nu::iber of^ages. Preliminary cToss-section studies 
of a large number o: Journals in matheniatics , econoraics^ and biology 
substantiate the general conclusions, i;hile permitting tlie impact of 
additional variables to be examined* The expanded d&mand equations 
use journal age> rejection rates> publication l^ss> various types of 
sponsorsbip (scientific societies and university presses)^ and other 
characteristics o£ the Journal (including its appeal beyond the 
immediate discipline and whether the journal is quantitative/ 
theoretical in nature) p 

Despite this research^ much more inforniation is necessary on the 
number of potential subscribers to journals, the overlapping sub- 
scriptions to journals, the extent of library support, and differ- 
ential pricing policies o£ tihe journals. 

'A»3» Impact on Bibliographic Services 

In the Language Sciences, a number of journals with small circulations 
may be of interest to a substantial number of professionals* The 
accessibility of these journals is important. to the development of 
the discipline* Studies on the availability of journals or reprints 
of articles would determine how present networks night be improved* 
Experiments with the selec tive dissemination of information would 
also provide experience in linking language scientists^ together 
through other channels* Information on overlapping memberships would 
provide clues as to the ^ize o£ current communications networks; the 
producers and users of research results should be identified, and their 
needs monitored* ^ . 

Similarly, the potential demand for secondary and tertiary journals 
should be examined* Neither of these services have the prestige factors 
which enable the operation of the primary Journal network* Commercial 
firms or societies must provide the resources necessary for adequate 
coverage o£ the literature* Information sources are generally 
discipline-oriented, so the acquisition of article tiUles and abstracts 
requires the technical skills of language scientists* However, the 
processing of the information should be, science-oriented, so that impli- 
cations for other disciplines are clear* Similarly, the output phase 
of abstracting should be mission*oriented so that research results can 
be put to use by practitioners. For example, research in the narrow 
areas of soclolinguistics has implications for broader fields such as" * 
education, mass communication, and speech therapy* The abstracting 
and review services must ensure that; discipline-based research can be 
of use to those in applied fields* Given the tendency for authors to 
base submission decisions on self-interest, there is no "invisible 
hand" to direct others to their research, results* 
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5* ■ SUPPLY or JOURNALS 

Two elcnents nust be taken into account: when discussing the costs 
journal production- First, there is great scope *Ckr variety both in 
the nature of the journal and the production process. Sac^nd,* fi:-;ed 
(or prerun) costs play a Qajor role in determining the viability of 
a journal* Language science journals are produced under a variety 
of organir.ational and technological arrangements. The ccp=:ndence of 
American language scientists upon journals originating in nearly one 
hundred countries cornplicates any discussion of costs since an adequate 
sanpling of costs would not only be expensive, but not very useful in 
terns of current policy needs. A general model can be developed to 
indicate the trade-offs facing journal publishing, however* 

5»1» Cost of Journal Production 

Much of the information now available on the cost of journal production 
has been generated by the National Science Foundation* Past studies 
of journal econotnicG have genera^lly involved the collection of survey 
dat^t l/oni^ editors and a comparison of variables such as circulation, 
the discipline, and the type of sponsor. While this section is con- 
cerned privnarLly with the first of tbese factors, organizational 
matters such as discipline and sponsor which may affect the cost: of 
production are also discussed* 

An outgrowth of the 1950 Conference on Primary Publications was a 1953 
NSF Survey which focused on sources of costs and income for journals 
with different levels of circulation*^^ This survey of one hundred ten 
joutnals provided information on various components of cost. Iteas 
related to the manufacturing process took up about 80 percent of tcral 
costs for journals with circulations less than lOOO and about 54 percent 
of total costs for journals with greater circulations. Fixed cost 
items --..itGDS Independent of the number of subscribers account for 
a.tnuch larger proportion of costs for journals with circulations less 
than 1000* On the manufacturing side, composition ar^d engraving cade 
up 60.6 percent of costs for small circulation journals, with admin- 
istrative overhead another 16.2 percent* These proportions can be 
compared with 30»1 and 12*1 percent for the journals with circulations 
between lOOO' and 8000» While information on the number of pages would 
have been desirable for estimates of costs, the economies uf scale are 
clear- 

A late^ series of studies presented Information by discipline and show 
how the organization of the journal market affects the viability of 
journals^^ 

Of more direct relevance to the problem of journal costs are the 
studies done by the Operations Research Group of the Case Institute 
of Technology for the National Science Foundation'*^ 

These studies by the Operations Research Group estimated cianufac turing 
costs of journals produced in the Uni ted ^ States . The equation esti- 
mated in 1963 is shown below: q 



^ = F X + V X Q 

C ^ total Cost per Issu^b 

F = fixed or circulat?on-independent costs 

(a) Composition 

(b) Engraving 

(c) Alterations 

X = R*jr:iber oE pages per copy 

Q = riUnber of Copies per issue ^ 
V = variable or circulation-dependent costs 

(a) Printingt presswork and binding 

(b) paper stock 

(c) Hailing (but not postage) 

(d) Postage 

The results depended upon the complexity of the cot?.positlon, with 
co-?l£K including a relatively large number of formulae and tab.les ^ 
tnoderaife being priizari ly prose with some equations^ and simple being 
predoniriarvtly prose: ^ ^ ' 

1. Tw columns 

C = $20.25 X +$0.0034 x q 

2. Cornplex composition 

C = $15.25 X +$0.0026 x q 
3* Moderate composition 

C = $13*88 X +$0*0035 x q 
4. Simple Composition 

C = $10*66 X +$0*0032 X q 

It should be noted that these estimates apply only to journals manu* 
factured in the United States* In one report^ estimates for mathe* 
natical composition ranged over a factor of six, with a British 
printer estimating $20*/page for 4,000 pages of conposttlon, U-S- 
fir^s estimating between $40 and $50*/page for the sane assignment, . 
and a Far East manufacturer offering a rate of $7*50/page^.'' Higher 
proofreading costs would partially offset the lower costs In areas 
where the native language is not English* 
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A second linitatian of these estir^tes is the rapid change in printing 
technology. In rhe early 1960' s^ there was an expanding application 
of computer technology to printias problems ^ and there has been a 
continuing refiaenient of. techniques : 

\, 

During the past fev yeaiffs ^ we have seen the movement of 
typesetting technology shift fron a traditionally stable — 
or stagnant tiechanical craft into a rapidly changing and 
expanding science using principles of electronics^ optics, 
photography , da ta processings and other previously alien 
disciplines"^ 

The technology shows na signs of settling doim, so these early estimates 
are now out of date. 

The Case cstiaates are in line with other estimates made at the sasie 
time* Joseph Kuney of the American Chemical Society wrote that the 
average cost of 3. journal with a circulation of 10,000 was $»01 per 
page and for a q=2^000, the C/q was $*03 per page for a 1,000 page 
chemistry journalt This estimate allows one to move from manu- 
facturing costs to organizational costs*" In this example, 2,000 sub- 
scribers would have to pay $30» per subscription to keep the 1,000 
page journal in business* Assuaing that there are 'no organizatTibrial'^ 
costs which are Variable, and that V - $»003, we can solve out for 
plus the fixed printing and organizational costs per page: 

C/q 30^ \ 

c/q /jt=l,000 



lO:- 



2 10 ^ _ 

C (F^ + F2) X + V X Q ' 

60,000 = (F^ + F2) * 1000 + .003 .1000 . 2000 



54 = F^ + F2 



The Operations Research Group estiniate of fixed manufacturing costs 
would be in the range of 20 ta 25 dollars; assuming the latter^ the 
organizational costs would have been $29 per page even greater than 
composition. 



These organizational costs are often donated when journals are small- 
scale. Scientific editing, copy-editing and proofreading, and other 



forms of edttorial assistance may not have to be paid out of subscrip- 
tions "- although they are real costs to the ccoiioriy. Similarly, the 
administrative side of organization cos^^ts niay not occur at all. Items 
such as promotion, general society overhead, publication management, 
accoi^nting, and subscription servicing nay not appear as co^ts; this 
may be because the facilities are donated or because the scale does not 
warrent elaborate business procedures, With nineteen journals, the 
American Chemical. Sqciety could not function without heavy organi- 
zational expenses. The economies ^f scale are such that ^Voluntary'* 
work would be quite inefficient (expensive in real terms). 

Current ACS estimates of the average cost to add one page to a journal 
with a circulation of 10,000 are in the range of $100. Editorial costs 
^account for about $15, administrative costs for $30, and manufacturing 
costs for $55, ^Ince the variable manufacturing costs pfer page (V) are 
closer to $,0025 than the $,0030 estimated by the 0*R* Group, the cost 
qf composition would be approximately $30, with run-off costs (variable 
costs such as paper and binding) accounting for the rest of tBe $55 
total* " , ' 

Analysis of cost information from the American Psychological Asso- 
ciation yields results that are remarkably similar to those from the 
American Chemical Society* In 1967^ APA's thirteen journals contained 
13,801 pages* Their 1967 Journal Operations Financial Report broke 
expenses down into comparable categories* The average cost per page 
was $97, with manufacturing (including prerun and runoff costs) 
accounting for $50,50*^ Again, organizational expenses weighed 
heavily in the cost equation. The shift from part-tinie volunteer to 
full-tinie professional work may not involve greater real-cost to the 
economy. The gains from specialization should mean real savings to 
the economy if not to the particular scientific society* 

5-2* Parameterization of the Cost Model 

Organizational-expenses must be added^ to the cost equation developed 
earlier* The introduction of organizational variable costs (V2) brings 

cost items such as subscription servicing more into line: 
C - (P^ + X + (V^ + X ^ (1) 

Differentiating total costs with respect to circulation (q) and 
pages (x) yields: 

f MV, +V2)X (2) 

Trade-offs can be obtained for alternative journal policies* For exampl 
if funds are available to add one page to the journal (Fj^ "''^2 ^ * ^ 

alternative. policy such as increasing F2 can be explored in tetmsof 

benefits it would generate relative to the costs* 



It should noted that In the short run, a single page could be added 
to a journal wLthout ir,cr<^aslng the organizational cocpoffent o£ the 
averafj^c cpst» 

C - X + ^^'l ^ 

Over tine t howevert or3anis:ations would have to expand to cnaintain the 
sane quality of editorial assistance or managerial effort. This Is 
particularly true in the area of bibliographic services where the 
acquisition and processing of abstracts involves heavy fixed costs 
per iten. Furtherniore, the coses of expanding coverage have high 
incremental costs because of the largt.r number of sources which have 
to be consulted relative to the **core** journals. 

While there is a continuum of arrangements between the highly inibrzial, 
volunteer operation and the nulti-million dollar publishing society, 
the basic nanufacttiring costs can be viewed as unavoidable with a 
large propor::ion of thsse being fixed for small scale operations. 
Small operations xnay not have the organizational expenses of the larger 
publishers, btit they Kiay cause expenses for secondary and tertiary 
services* Bibliographic and review joiitnals cannot escape the organi- 
zational expenses forced upon them by the mere existence of large 
numbers of srr^ll journals. 

5*3, Expansion as an Alternative to Entry ^ 

A major decision faced by the journal publisher is the size of the 
product. A strong case can be niade for high quality journals to 
expand pages in order to keep pace with the growth of a discipline. 
The argument holds only^up to the point where bulkiness jor other 
aspects of the Journal make sub-division an efficient, alternative* 
The interaction between coverage, entry, ^and expansion affects r:arket 
performance . - , 

Although publication lags^ author re*submissi6ns, and other eletsents 
complicate thf^ picture, the effects of entry on another journal's 
coverage are clear. This interdependence will .have: some effect on the 
denand for che original journal (J]^) * even ignoring the presence of a 
substitute ^ (in ter^ns of relative prices). A drop in coverage probably 
reduces the usefulness of a journal for retrospective searching^ Thus, 
entry may have a substantial effect on the demand for other Journals 4n 
the market. It would be easy to give a numerical eKatnple in which entry 
and the publication of addition pages by two journals ^is less erflcient 
than expansion of a journal (even when the /,'qHai'i ty" of the journal 
suffers) * . 
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Eiitrj^ vs. Expansion under Avera£;e Cost Pricing 
A' . ' 




The net benefit of is area ABC in the first time period- With entry 
the second time period^ the net benefit is reduced to DEF (due both to 
interdependence of demands with respect to' coverage and the need to 
raise prices to cover costs^) DEF plus Gtll may be greater than ABC; 
that is J consumers are willing to pay for the provision of additional 
articles^ and they gain from the situation.^ However, A'B'c' , may be 
even greater than this* The expansion of pages may generate even 
more benefits- It should be noted that the total nuoiber of subscriptions 
is only a partial index of the benefit. It could be that entry resulted 
in a larger total circulation for the two journals, but that expansion 
generated greater benefits - If the cost function is K = -Fj^^ + P2 X + V X q 

there is a set-up cost (Fj^) to the journal which Is independent of the 

number of pages- Thus, expansion may well result In lower total costs as 
well as greater total benefits * 

6- JOURNALS IN TIES lAKGUAGE SCIENCES 

The serials ^of significant and potential relevance to language sciences 
number approximately 4000 (See Appendix A)» An binders tanding of JChe - 
growth of this journal network Is necessary to project future demand 
for primary and secondary literature in this field* 

The cumulative nature of scientific information is not unique to the 
language sciences^ since all sciences build on previously accumulated 
knowledge and research* ^lowever, the language science literature does 
not experience the rapid turnover of some. of the physical sciences: 
relevant infortnation does not ^ become obsolete as quickly and mu^t there- 
fore be gathered and maintained in a form that can be made readily avail-* ^ 
able when needed* 

Another aspect of language science information affecting the demand for 
primary literature is the interdisciplinary nature of that information* 
A professional community's neet'l to know or study some aspect of language 
for its own purposes gives the language sciences a dimension. which goes 
beyond precise disciplinary boundaries* Language scientists require 
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ir,::>rtn3tion fron other discipltres , and scientists from och^rr fietas 
r.c^d ir.farr:::atiDn generared vl^hin the language sciences. This Tzeens 
thp-t inforr^atiDH relevant to the language sciences grows rore rapidly 
than the scock of language scientists- 

Ir<stituti:;rial arrange[nents affi3Ct the market through subscril&rs and 
au^hars- Libraries conprise a signif ic^ant portion of subscribers f^r 
^T-y language science Journals. In 1965 28% of the total subscribers - 
to Language were library subscribers; in that same ycar^ libraries 
nace up 60:1 of the subscribers to- Studies in Linguistics ^ Dezanc is 
influenced by both the nurnber or institutions and size of societies 
concerned ^'ith the language sciences* k study of 30 United States 
organtza Lions related to the language sciences estimates total 
cetibership of these organizations at 175^000; the estimate allows 
for ci^:n^!;er5hlp overlaps. It is also estimated that the total nunber 
of language science membership organizations in the United, States is 
appro::lTnately 60<^^ 

the increasing aaount of. expressed need (demand) for language science 
iniortnation .is 'also loplied by the growth patterns exhibited by the 
literature. This derived ceinand for language science literature 
depends on both individiials and libraries jin their roles as suppliers 
of articles and subscribers; the demand is a function of both* 

The functional requirements of primary journals (i»e_, disseminating, 
archival, and prestige-conveying functions) which determine the 
structure of the primary journal narket also influence the narket for. 
secondary literature* The ( exponential ) growth in the nuab&r of 
prir^ry journals implies an increased need for bibliographic coverage - 
coverage tcnich maintains the present level of information exchange 
vhile increasing in response to the rate of primary journal growth. - 
The situation is aggravated with the realization that maintenance ot 
status C'.i-} ray not be acceptable for meeting information hfeeds» l^e 
cask of rapidly filling ^ipxreased specialization needs on the one 
hand and comprehensiveness on the other surpasses the present scope 
of nost existing periodicals. . * ' ^ 

575 language, science primary journals were individually reviewed for 
^the total pui^ber of papers and- number of language .science papers 
published in 19.67. These journals produced over 27,000 articles in 
that year, with an estiziated 7,300 of these being relevant to the 
language scierxes; the percentage of. language science papers per 
journal ranged between 2?^ and 1007,» There is reason to believe there 
are in existence three tines the number of primary language science 
journals as those studied, an estimate, which would put the total 
annual nuc^ber of articles of interest to language scientists at 20^000. 
There is presently no bibliographic service in the language sciences 
'vhlch undertakes coverage ai: this scale^ to attempt to do so would 
increase publication tine lags and costs tremendously* _ 
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The Ltn :;uifl ti c Bibliogr aphy (LB) Iri used to i llus tra te the range of 
existing probler^s for secondary coverage of the increasing amounts 
of priT?.ary literature. The LD is a general purpose tool published 
annually by the Permanent International Committee of Linguists under 
the ^u$picos of the International Council for Philosophy and Human* 
istlc Sxydips; it pvovide^ a comprehensive listing of references 
to archival documents in linguistics and related fields. The LB has 
a publishing lag of approximately two years; it has difficulties 
remaining financially viable, problems naintaining adequate staffs, 
insufficient coverage of certain topics and fields, and indexing 
problems with the information it does obtain. The publishing time 
lag of the added to the publishing lag of the primary literature 
produces greater than a three year lag between a,uthorship and 
secondary coverage of the primary literature* This, lag must affect 
user demand for the LB; 'sales volume would certainly increase if 
coverage was updated* The difference between actual and potential 
sales, may mean the difference between financial viability- and demise 
of journals operating under similar handicaps* 

The problem of pritrary and secondary journal publication are similar: 
to reduce the publishing time 1^^, without sacrificing desired ^ 
coverage of the field of relevant litierature, while employing least- 
cost methods for the acquisition, redaction, production, an.d distri- 
bution processes. The technology is available for alleviating many 
of the pressures created by user demands on periodical publications. 
However, there may be some trade-offs between economies, of scale atid 
the .diffusion gf editorial power* Some of the seemingly inadequate 
redaction and publishing procedures of the accepted literature ^forms 
can not be completely eliminated; Indeed, it is undesirable to attempt 
to do so*' By definition, primary journals serve an important infor- 
mation dissemination function, but publishing' time lags can not be . 
yeducgd to the extent that inadequate refereeing processes would com- 
prot^fsfe the archival function of primary journals* 

It is imperative that LINCS recognize the functional objectives and 
limitations of existing literature types in terras of their pXesent 
and- future capacity for mefeting information needs* Reasonable' 
standards of perfarniance (e*g* customer satisfaction, ^allocative*' 
efficiency^ of combineci production inputs, innovative efficiency) 
should be applied to reveal deficiencies* Where deficiencies exist 
remedial steps can be taken to improve existing periodicals and 
implement new services* . ' ^ , . 

Given the scale requirements of the Language- Sciences , cooperation 
among existing and future 'facilities and societies will likely prove 
^:He best method of producing effective journals for all participating. 
member$ eliminating, costly duplication of effort and retrospective 
, coverage* The LI*;CS program plans to fill publication gaps by en* » 
listing available resources in cooperative publishing, efforts, making 



the most c£ficierkt use of available technology, and achieving econ- 
omies of "Scale which accruS as 'a result of cooperation* For exahple, 
a srrall journal operating with a budget of $30,000 might ba u^ablle. 
to tnake use of a $20,00b facility which could reduce publisning, 
costs fayi 10%, v;hereas a group of journals might obtain rcHl cost 
sav^ings through cooperation. It is the interac tion " betweer> ' tech- * 
nology and scale which lends inuch credibility, to tUfe LINCS concep^t. 

Mutually berjeficial contracts could be negotiated^^mong national, and* 
international organizations which would offer ekch^inges of prirzary . ^ 
literature and bibliographic information and services as , consideration 
for binding agreements* where political barriers exist, it is^ hopeful 
that cooperation can be secured, without compromising ideological, 
views or prestige. ' ' , 

Recent trends in journal growth have been in ' the direction of in- \j 
creased specialization; however, most Journals still have' jcelatlvely . 
low average rea^er-per-article ratios, indicating quite possibly ' 
.that further specialization might be in, order. To supplement language 
science journals, whose article ^content covers a wide range of field- ^ 
related subjects, journals could be produced -which would b« more 
strictly subject oriented. ,The intent would, be to supply larger 
numbers of articles in journal form to those dealing in narrowly 
defined fields* These specialized journals would -perfora the'func- 
tlons of regulaf primary joui^nals and would better meet the par- 
ticular infomtation needs ^Qf those who are reluctant to search 
journals JoT articles of potential relevance to them.* A ntinber of 
pDSsibili ties exist for achieving increased specialization: 
1) creation of ne\^speciali-zed journal^:; 2) «re-portioning existing, 
journals into smanfer more Specialized packages; 3) qreatingCb^iecial 
issues (of existing journals) which consist of groups- o£ closely 
related, previously Issaed articles; 4) group efforts by several 
journals, aga^n compiling previously re^lated research articles. 
Speci^illzod jDurnaLs could be handled by the LINCS system through 
cooperative and centralized facilities as discussed above. 

7* THE BASIS FOR INS ^'ITUTIOIIAL COOPERATION ■ 

This study, is only a first step in pulling together' the elements coia-* 
prising the scientific journal market, kt present we know relatively 
. little about the operations of the entj^re. system* Data collection Xs' 
the most important area for- immediate improvement, in order that» with 
more complete Information, the operations o£ the various market 
mechanisms can'' be analyzed. and' simulated* For example, infortiation' 
must be obtained on circulation trends so that the profession can 
obtain an overview of :where documents are being stored* Article 
rejection rates might provide an early warning system for predicting 
when journals were about, trf l>e born* User profile' studies ^would 
focus attention on particular information needs so that new' journals 
or specialized journal foxms an3 substitutes coul4 be snootily brought 
irtto existence** * -* t . 
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The product under consideration is the delivery o£ information ser%'ices 
'to the discipline* Journals happen to have a' ma jor share of this 
broader inarket. VJe have seen that journals are complicated products^ 
and suggestions have been trade for institutional change to improve 
both allocatlve and innovative efficiency. The changes recuire a 
shift from independent decision-making within a monopolistlcally 
competitive rxarnework to cooperative behavior by representative 
bargaining agents^ l,e, through LIKCS^ If our comntunlcations net- 
works arc to perform efficiently In the future, It is essential that 
we explore nore fully how economic scarcity interacts with non- 
market factors in this sector of the growing knowledge industry. 
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a??e:;dix a 

PULLICATION'S TliE lAI^GUAGE SCIENCES 
Ludcnila Okreglak 



Approxinately 4,000 serials containing language sciences niaterlal 
have been Identified by the LI^'CS program. Table 1 shows the number 
of journals Identified in the language sciences In the United States 
and abroad, and their percentage of language sciences content 
Table 4 contains serial growth projections for 1976 based on an 
estimated doubling period of 18 years for journal articles in the 
language sciences. 

Included In the first column of tables I and 2 are core journals whose 
contents are alnost entirely (96%- 100%) concerned i;Ith the language 
sciences ( 1 *e » general linguistics , theoretical linguistics , dla- 
lec to logy , phonology, lexicology, language specialties , e tc » ) • ^ 
Representative of this group are Language , Foreign tant^uage Annals , 
Orbls , Onoryia , Phonological Studies , Voprosy jazykoznani ja ^ 

The second column represents periodicals in which language sciences 
nxaterlals comprise 51% to 95% of the contents* These journals are 
drawn from those which cover not only pure language science but also 
literature and historical and comparative studies, as well as from 
those In fields closely related to the language sciences such as 
philology and anthropology. Typical are Aevum (Rassegna di science 
filologiche, llnguistiche e storiclie). Acta Philologica Scandinavica , ^ 
Anthropos (Revue Internationale d'ethnologie et Unguis tique) . 

Column three includes serials from the fields of psychology, sociology, 
education, the huoanltles, and other areas, where language sciences 
materials constitute 21% to 50% of the contents* Exaciples are Journal 
of Psychological Research , Canadian Journal of Behavioral Sciences , 
Sociologia Internationalis , Special Education ^ 

Column four (less than 207?) contains periodicals from the biomedical 
sciences, history, philosophy, and other sciences not directly related 
to linguistics* These journals occasionally include ntaterials of 
interest to language scientists* Examples are Pediatric Research , 
Otorhino laryngoloeia . Acta Neurologica et Psychiatrica Belgica , 
Philosophia naturalis . Special Libraries , Scientific and Technical 
Information , Studii si Cercetari Matematice * 

Tables 3 and 4 contain estitnates for 1971 and 1976, respectively, of 
published outputs in the language sciences* The average number d£ 
serial articles per annual volume has been estimated to be 23 for the 
core groupings, 17 for the ^1-95% group, 8 for the 21-507* group, and 
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3 for the under 207 groi:p* Table 4 for 1976 rc£lccts the average 
grovuh rate estlr.ate£ for puhli cacions in the language scierxcs: 
the- literature in the lar.^*jage sciences Is assumed to double ev€fry 
18 years. 



Table l. Serial Publications in the Language Sciences> 1971, 
By Percenta^g Lar/^f^ja^e Sciences Content 





96%- 1007, 


— - 

51"- 957, 


2\%- 50% 


less than 207, 


Total 




(core) 










U.S.A. 


100 


240 


300 


500 


1, 140 


Foreign 


430 


530 


900 


1,000 


2,860 


Total ■ 


530 


770 


1,200 


1,500 


4,000 


Table 2. 


Serial Publications 


in the language Sciences, 1976, 






Bv Percentage o£ Language Sciences 


Content 






967,-1007, ' 


517,-957, 


2IZ-50X 


less than 207. 


Total 




(core) 










U.S.A. 


120 


30D 


370 


610 


1,400 


Foreign 


520 


650 


1 , 100 


1,220 . 


3,490 


Total 


640 


950 


1,470 


1,830 


4,890 



Table 3. Estirnated per ar*nim iJunber of Message Units in the Language 

Sciences, 1971 (including Articles by Serial Groupings, 
cf. Table 





967=^1007, 
(core) 


51-957, 


217,- 507, 


less than 20% 


Tocal 


U>S.A. 


2,210 


4 , 140 


2,400 


1,500 


10,250 


Foreign 


9,900 


9,030 


7,200 


3,000 


29,130 


Total 


12,110 


13, 179 


9 , 600 


4,500 


39,380 - 



Table 4. 


Estimated 


pe r anr.tia 


Kmaber of Message Units in 


the language 




Sciences , 


1976 (Includ*.ng Articles 


by Serial Gro 


uplngs 1 




cf. Table 


.) 










96%- 1007, 


5ir,-957, 


21%- 5 OX 


less than 20% 


Total 




(core) 










U.S.A. 


2,680 


5^010 


2,920 


1,830 


12,470 


Foreign 


12,040 


10,990 


8,760 


3,650 


35,440 


Total 


14,720 


16,030 


11,680 


5,480 


47,910 
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